Failure of vasodilator administration to increase blood flow to the fatiguing diaphragm.
Recent studies have suggested that coronary and limb muscle vessels do not maximally vasodilate under conditions in which cardiac and limb muscle contractile function is dependent on the level of blood flow but, rather, maintain a "vasodilator reserve." If a vasodilator reserve is also present in the fatiguing diaphragm, it may be possible to augment flow to this muscle with vasodilator administration, improving muscle function. The purpose of the present study was therefore to examine the effect of administration of a potent vasodilator, nitroprusside, on the blood flow and contractile function of the fatiguing diaphragm. Studies were performed using an in situ canine diaphragmatic strip preparation that permitted direct measurement of force and blood flow; cardiac output was monitored with a thermodilution catheter. The effects of nitroprusside were examined with the diaphragm rhythmically contracting in response to both subfatiguing and fatiguing stimulation paradigms. For both contraction paradigms, nitroprusside infusions elicited appreciable increases in cardiac output. Nitroprusside infusions also produced significant increases in diaphragmatic blood flow during subfatiguing diaphragmatic contractions but had no effect on flow during fatiguing contractions. Nitroprusside also had no effect on the rate of diaphragmatic fatigue. These data suggest that, under the conditions examined, the diaphragm exhausts its vasodilator reserve during the development of fatigue and vasodilator administration has no appreciable effect on diaphragm blood flow and function. Moreover, although vasodilator drugs with actions similar to nitroprusside are used clinically to augment flow to vital organs, our data would indicate that these drugs have no functionally significant effect on blood flow to the fatiguing diaphragm.